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On the Cotton Plant of the Peruvian Coast. 	 461

as it is called) is to crush or beat the plant as soon after it is cut as possible,
taking care not to double up the stalks, otherwise the fibres get entangled
like tow ; continue the beating for half an hour, and then place in water
for a night ; to remove the sap, squeeze and hang up the bundles in the
shade to dry ; when thoroughly dry, the bundles may be rolled up in
coarse gunny bags of cloth, and well beaten on a board with a wooden
mallet. This separates the woody fibre and boon, leaving the flax soft,
white, and very pliant. The more the fibre is beaten and knocked about,
the finer and softer the flax becomes, and the interposition of the cloth
prevents the fibre from being cut by the beating ; it should afterwards be
combed or hackled.

IV. Remarks on the Cotton Plant of the Peruvian Coast, and its Culti-
vation in India. Communicated to the Madras .Agri-Horticultural
Society by C. R. MARKHAM, Esq.

The author remarks :—While travelling in the Coimbatore and Madura
collectorates, in the autumn of 1860, I was struck with the resemblance of
the climate in many respects to that of the coast-valleys of Peru. This
part of India appeared to me to be admirably adapted for the cultivation
of the valuable species of cotton which is indigenous to the Peruvian coast-
valleys, while it seemed unlikely that North American cotton could ever
be extensively raised to advantage in so dry a climate. It is very import-
ant to introduce a cotton with a longer staple than that of the indigenous
plant of India, and therefore better suited to the demands of Manchester,
which will thrive in the exceedingly dry climate of the Madras Presidency.
I have therefore made arrangements to obtain supplies of cotton seeds
from the driest part of the coast region of Peru for introduction into
India. The staple of this Peruvian cotton is longer than that of " Up-
lands" Pernambuco, and much longer than any indigenous Indian cotton,
though shorter of course than Egyptian or " Sea Island." The respective
lengths of the staples of different kinds of cotton, compared with Peru-
vian, are as follow :—

Species of Cotton. Minimum
inches.

Maximum
inches.

Mean
inches

Sea Island, 1.41 1.80 1.61
Egyptian, .	 1.30 1.52 1.41
Peruvian, .	 HO F50 1.30
Brazilian,	 •	 •	 • P0:3 1.31 P17
New Orleans or " Uplands," 0.88 1.16 P02
" Uplands" grown in India, 0.95 1.21 1.08
Indigenous Indian Cotton, 017 1.02 0.89

The Peruvian cotton plant is indigenous and perennial, and was cultivated
by the subjects of the Incas in the coast valleys long before the discovery
of Peru by the Spaniards. They irrigated their cotton fields by means
of channels conducted from the numerous lakes in the Andes, picked and
cleaned the cotton, and wove it into clothes. The Jesuit Acosta, who
wrote shortly after the Spanish conquest, says that " cotton groweth in
hot soil, and there is great store in the valleys on the sea coast of Peru."
The ancient Peruvians used a machine for cleaning their cotton, which
closely resembled the Indian churka. It consisted of two rollers, about
the thickness of a finger, with handles at opposite ends, which turned
them different ways ; the wool was pinched through by degrees, and, as
the seeds could not pass between the rollers, they were stripped off, and
dropped outside. The same machine was, according to Frezier, used by
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462 On the Cotton Plant of the Peruvian Coast.

the Brazilians in 1720. Fifty years ago, Stevenson tells us, that at
Casma, on the Peruvian coast, an improved method of separating the
seeds had been introduced. It consisted of a large hollow cylinder put
in motion by two mules with straps passing round it, and round a small
wheel attached to a fluted steel cylinder, a quarter of an inch in diameter,
and a second cylinder was placed horizontally and in contact with the
first. The cylinders were turned different ways, the second one being
worked by hand; the wool was dragged in between them, and the seeds
were thus stripped and thrown oft'. The long strip of coast line between
the Andes and the Pacific Ocean which extends from the River Loa in
20° 48' S., to the River Tumbez, in 3° 35' S., a distance of 1620 miles,
consists of a sandy desert, intersected by chains of rocky, barren hills,
and traversed by sixty rivers and streams, with as many fertile valleys
on their banks. This region is bounded inland by the Cordillera of the
Andes, and varies from nine to sixty miles in breadth. The coast valleys,
thus surrounded by sandy deserts, which extend from the foot of the
Andes to the shores of the Pacific, are the native habitat of the Peru-
vian cotton. The rivers, generally rising in small lakes in the moun-
tains, force their way through narrow gorges into the coast plains, and
form valleys, filled with luxuriant vegetation—the homes of the olive, the
vine, the sugar cane, the cotton plant, and every kind of fruit. The
climate of this region is very peculiar, rain is unknown, and the northern
part, especially, is exposed to a long season of excessive dryness. The
summer, or dry season, on the Peruvian coast, extends from November
to May, when it is exceedingly hot, and the rays of the sun are reflected
back from the sand with scorching power. During this period many of
the coast rivers are dried up during several months, though the larger ones
have a perennial supply of water. The mean temperature is about 85°
Fahr., rising as high as 96°, and occasionally falling to 80° in the valleys ;
but in the sandy deserts, in places where high hills closely overhang the
plains, the thermometer occasionally falls very low during the night, the
rush of cold air from the upper region being in proportion to the degree
of radiation on the plains, and the force with which the sun's rays have
struck on the scorched ground during the day. The winter, or moist
season, commences in May and lasts until November. In the middle of
May a veil of mist begins to spread over sea and shore, and the mornings
are damp and hazy. In June the thickness of the mist increases, some-
times amounting to drizzle, and continues until October. It never
amounts to rain ; but the moisture being formed in the lower atmospheric
region, falls on the ground in large drops, caused by the union of small
bubbles of mist. These fogs are called gamma. They are formed at
about nine in the morning, and are not dispersed until late in the after-
noon. They are most prevalent in the southern and central part of the
Peruvian coast ; and when they set in, the lomas, or chains of hills, bor-
dering the desert near the sea-shore, are carpeted with wild flowers ; but
in the north the garuas are very scanty, the climate is much drier, and
it is for this reason that I have selected the province of Piura, in the
northern part of the coast, as the district from which to procure supplies
of cotton seeds for introduction into India.

The fertility of the coast valleys depends on the mountain rains for the
supply of water in the rivers available for irrigation, and it is to be
observed that the wet season of the Andes corresponds with the dry sea-
son on the coast. The prevailing wind for nine months in the year is
from the south-west, and gentle southerly breezes prevail throughout the
dry season.

Commencing from the south, the first great cotton district is in the
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On the Cotton Plant of the Peruvian Coast.	 4 63

province of Yca, in latitude 14° S., although all the coast valleys are
capable of cotton cultivation. According to M. de Castelnau, the total
export of cotton from Peru in 1840 amounted to 353,400 lbs., of which
300,000 lbs. came from the province of Yca. In 1853 I visited the cotton-
growing valleys of this province of Yca, Palpa, San Xavier, and Nasca.
In the valley of Yca there were three mills for cleaning cotton, worked
by water, and in that of San Xavier I stayed at two large thriving cotton
estates, with good machinery for cleaning the cotton, worked by water
and powerful screw presses. In the valleys of Nasca and Palpa there
were country-made cleaning machines, like that described by Stevenson,
but also worked by water-wheels. The rivers became very nearly dry in
January, with the thermometer often at 88° and 90°, but the mean yearly
range is from 65° to 85°. Don Domingo Elias, the great landed pro-
prietor of, Yea, exported, in 1853, about 120,000 lbs. of cotton from his
own estates, and 280,000 lbs. more which he bought up at ten to fourteen
dollars the cwt. from other smaller cultivators. Previous to my visit the
cotton was conveyed by mules to Port St Nicholas, which was a great dis-
tance from the estates, and where the landing was very bad. In January
1853 I therefore made a survey of another port twenty-eight miles north
of Cape Nasca, and only about thirty from the cotton estates, where the
landing was better. I piloted an English barque into this new anchor-
age, and she was loaded with cotton, which was brought down by mules,
each beast carrying two bales, weighing together 350 lbs. In the year
1860, the province of Yea yielded 800,000 lbs. of cotton.

North of Lima are the cotton-producing provinces of Casma, Chiclayo,
Fruxillo, and Lambayeque, where the soil is very sandy. In these pro-
vinces cotton cultivation has increased immensely during the last year or
two, and has become a favourite speculation. In four districts of Lam-
bayeque 600,000 cotton plants were put into the ground in 1860, and
extensive tracts on neighbouring estates were prepared for cultivation.
In the same year, the yield in the valley of Pacasmayu, was 800,000 lbs.
In the province of Chiclayo 700,000 plants were put in the ground in
1860, while land was prepared for raising cotton crops to a very large
extent ; and I understand that quantities of cotton from these provinces
now arrive by every steamer at Panama, on their way to England. This
part of the Peruvian coast enjoys an equable climate, with a mean tem-
perature ranging from 70° to 84° Fahr. ; but the fertility of the valleys
depends entirely on the overflowing of the rivers, though their capabilities
might be immensely increased, and the water supply rendered certain, by
a comparatively small outlay.

We now come to the most northern province on the Peruvian coast,
that of Piura, which deserves particular notice, as it is from this district
that the cotton seeds will be sent which it is proposed to transmit to
India. All authorities, including Ulloa, Stevenson, Von Tschudi, and Dr
A. Smith, unite in describing the climate of the province of Piura as
excessively dry and hot. Piura is in Latitude 5° 11' S. During the sum-
mer, from November to May, the thermometer ranges from 80° to 96°,
the sky is constantly clear, the atmosphere perfectly dry, and the glare
from the sandy and stony soil excessive. If a piece of paper is put on
the ground in the evening, it may be taken up in the morning and writ-
ten on without any inconvenience, for it will be found to be quite dry.
Owing to the brilliancy with which the celestial bodies shine on this part
of the coast, it has become proverbial to say, " as clear as the moon of
Payto." During this season, however, the rains fall in the upper region
of the Andes, and the two rivers of Piura and Chira are therefore full.

In the moist season, from May to November, the garuas or mists are
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461	 On. the Cotton. Plant of the Peruvian Coast.

much more scanty in the province of Piura than on any other part of the
Peruvian coast, and there is very little dew, which, too, scarcely pene-
trates half an inch into the earth. The means of the thermometer during
this season range from 70° to 81° Fahr. This is the dry time in the
Andes, the rivers become dry, and the inhabitants dig wells in their beds
for water.

The cotton plant, in the province of Piura, is indigenous and perennial,
lasting many years. The cultivation depends entirely on the extent of
natural irrigation produced by the overflowing of the rivers of Piura and
Chira, between November and May ; and, where the sandy soil is thus
irrigated, it is sufficiently fertile, but the process is confined to the lower
lands of the valleys of those rivers. The cultivators use the seeds of the
indigenous cotton plant, which are good, but they have never paid any
attention to their selection or improvement, though they have introduced
excellent machinery for ginning and pressing. For several years the
floods of the rivers Piura and Chira have been only partial, and the yield
of cotton entirely depends upon the amount of natural irrigation thus
obtained. The largest production, for one year from this province, was
25,000 cwts. Mr Scarlett states, that in 1835 the export exceeded 20,000
cwts., and the ordinary yield used to be 10,000 cwts. ; but during the last
five years, owing to scanty irrigation, the export of cotton from Payta, the
port of the province of Piura, has only been from 5000 to 6000 cwts. This
cotton commands a price only inferior to the " Sea Island." Previous to
the civil war in the States of North America, the price of cotton exported
from the port of Payta was 3s. 8d. to 3s. 4d.;but at present it is 10d., and
perhaps more.

Here
'

 then, is a cotton commanding a high price in the English market,
with a staple exceeding in length any of the North American kinds except
the " Sea Island," which, nevertheless, flourishes in a drier and equally
hot climate to those of any of the indigenous Indian cotton districts,
where the plant only yields a very short staple. It therefore seems
particularly desirable that this Peruvian kind should receive a trial in
the dry and hot regions on the eastern side of the Madras Presidency,
and also in Sind.

I would suggest that these trials should be made in the Collectorates of
Coimbatore, Madura, and Tinnevelly.

Coimbatore lies opposite the great gap in the peninsular chain of moun-
tains at Palghautcherry, between the southern slopes of the Koondah and
Neilgherry mountains, and the northern face of those of Travancore.
Across this depression the south-west monsoon has almost a free passage
to the eastward, but the great elevation of the mountains on both sides,
and the absence of any considerable hills in the district, cause the mon-
soon winds to pass over it without depositing much moisture, and though
the climate is humid during this season, from May to September, the
rain-fall is very trifling. During the other part of the year, when the
north-east monsoon prevails, the hills in the Salem district intercept the
moisture from Coimbatore. Thus, during part of the year, scorching hot
dry winds parch up this Coimbatore district, especially in its eastern part,
while the annual rain-fall varies very much in different seasons, though
it is always small. In some years it is thirty inches, and in others only
seven inches.

The climate of the Madura district, especially the western part round
Dindigul, closely resembles that of Coimbatore, but it only receives
moisture, in the shape of moderate rains, during the prevalence of the
north-east monsoon.

The district of Tinnevelly, as regards soil and climate, is likened by Dr
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Mr F. Naylor on the Flora of Jel sey. 	 465

Hooker to that of Egypt. At Courtallum the rain-fail is forty inches; but
the district is entirely screened from the south-west monsoon by the Tra-
vancore Mountains, arid, to some extent, from the north-east monsoon by
the Serumullay Hills in Madura, and, in the southern part,-by the Island
of Ceylon.

These districts, therefore, which are probably far too dry for the suc-
cessful cultivation of North American cotton, are admirably adapted for
the growth of the long-stapled indigenous plant of the Peruvian province
of Piura. Indeed, as regards moisture, these Madras districts have the
advantage of the Piura valleys in Peru.

In considering the method of cultivation, it must be remembered that
in Peru the cotton crops are entirely dependent on irrigation. But at
Coimbatore, where there is a great deal of the black cotton soil, it seems
to be very generally considered that irrigation is detrimental to the cot-
ton plant, that soil possessing in itself an extraordinary attraction for
water, and generally retaining a sufficient supply for the sustenance of
the plants, with the aid of a moderate rain-fall. But, in the sandy and
red soils, and in these I consider that the Peruvian cotton plants should
be tried, artificial irrigation is beneficial, if carefully applied, and at the
right stages of growth,—not by flooding, but by means of small water-
channels in the middle of the rows. The latter is the treatment which I
saw in practice on the cotton estates of the province of Yca. It will
probably be found advisable to apply a moderate amount of artificial irri-
gation in the dry districts, where the Peruvian cotton plants will be tried.

V. On the Flora of Jersey. By F. NAYLOR, Esq

During my last two visits to Jersey (in the latter part of the summers
of 1861-62), both of some weeks' duration, I made frequent botanical ex-
cursions, and left but little of the island unexplored ; with additional in-
formation received from Dr Bull, Mr Piquet, and Mr Wolsey, I believe
I have been enabled to draw up a complete list of the flowering plants and
ferns, so far as at present known. To Mr Babington's " Primitim Florae
Sarnicae," published in 1839, and really the only good book upon the
Channel Islands plants, I have thus been enabled to add the following
species :—Barbarea prcecox, Nasturtium terrestre, Camelina sativa,
Hutchinsia petrcea, Elatine hexandra, Cucubalus bacciferus, Althcea
offleinalis, Geranium striatum, Genista tinctoria, Melilotus officinalis,
M. vulgaris, Onobrychis sativa, Lathyrus Aphaca, Poteriummuricatum,
Agrimonia Eupatoria, A. odorata, Pyrus communis, Erigeron canadensis,
Bidens cernua, Centaurea Isnardi (Jersey), C. paniculata, Carduus
pratensis, C. oleraceus, Cicendia Candollei, Mr Babington refers the
Guernsey plant to C. pusilla (Griesb.) ; Linaria Cymbalaria, Veronica
Buxbaumii (naturalised), V. peregri na, Mentha sylvestris, Lamium
Galeobdolon, Teucrium Chamcedrys, Plantago Cynops, Polygonum mite,
Salix viminalis, Orehis morio, A llium triquetrum, Lemna gibba, Spar-
ganium simplex, Carex stellulata, C. binervis, Setaria Panicum, Bromus
erectus, Serrafalcus arvensis, S. secalinus, Lolium 9nultiflorum, Digi-
taria sanguinalis, Pilularia globulifera, Adiantum Capillus-veneris,
Gymnogramma leptophylla, Lastrea Oreopteris, Asplenium Adiantum-
nigrum, R. acutum, Ophioglossum lusitanicum (Guernsey), Isoetes Hys-
trix.

On the other hand, several species inserted by Mr Babington do not
seem to have been met with recently, such as,—Illecebrum verticillatum,
Chrysosplenium alterrofolium, Eryngium campestre, Senecio palndosus,
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